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Description
Technical Field

[0001] The present invention relates to a method of
gene therapy for treating myocardiopathy by noninva-
sive administration of an HGF (hepatocyte growth fac-
tor) gene and therapeutic agents used therefor. More
specifically, the present invention relates to a method of
gene therapy for treating myocardiopathy by noninva-
sive administration of an HGF gene into the cardiac
muscle, especially to a method of gene therapy that
more efficiently treats heart disease, such as cardiomy-
opathy, angina pectoris and heart failure, by injecting an
HGF gene into the affected part of cardiac muscle under
the usage of echo, and to therapeutic agents used there-
for. Moreover, the present invention relates to a method
of gene therapy which is applicable to genes other than
HGF genes and that consists of administering genes to
the affected part of tissue noninvasively underthe usage
of echo.

Background Ant

[0002] Inspite of the recent strikingtechnical improve-
ments in the medical field, many problems remain un-
solved. The probiem of myocardiopathy is one of the im-
portant unsolved subjects.

[0003] Myocardiopathy is a general name for diseas-
es altributable to organic and functional abnormalities
of the cardiac muscle. For example, cardiomyopathy is
classified into secondary cardiomyopathy, which occurs
in sequence to hypertension, dysbolism, ischemic dis-
ease and such, and idiopathic cardiomyopathy (ICM),
which occurs without any distinct fundamental disease
Hypertrophic cardiomyopathy (HCM) is classified as an
ICM, whose cause of disease is most revealed at the
genetic level. In half the numbers of patients with HCM,
familial history following autosomal dominant heredity is
recognized. Linkage analysis of such family lines, with
multiple patients as the object, revealed 5 causal loci so
far and the causal gene itself is specified in 4 of them.
[0004] Many cases of dilated cardiomyopathy (DCM)
occur independently, but familial history is recognized
in 20% of the cases. Linkage analysis of such family
lines, with multiple patients as the object, revealed 7
types of causal loci (causal genes are unknown).
[0005] Regarding myocardiopathy, research is in
progress to specify causal gene and to reveal the mech-
anism underlying the start of disease. So far, no con-
crete action for gene therapy has been done.

[0006] On the other hand, the rapid progress lately in
molecular biology has made it possible to activate cel-
lular function by gene transfer methods and various at-
tempts have been made. In particular, there are some
reports for gene transfer methods to the heart, like in-
travenous drip (J.Clin.Invest.. 90, 626-630(1992)). di-
rect injection (Circulation, 82, 2217-2221 (1930), Circu-

lation, 90, 2414-2424(1994)) or coronary diffusional in-
fusion methodthat utilizes the plasmid as itis (J.Thorac.
Carduivasc.Surg., 109, 716-720(1995)) and so on, but
were far from noninvasive concrete treatment.

Disclosure of the Invention

[0007] The object of this invention is to provide a non-
invasive treatment for myocardiopathy, for which effec-
tive treatment is currently unknown, and therapeutic
agents used therefor. That is, the present invention re-
lates to a method of gene therapy for treating myocar-
diopathy by noninvasive administration of an HGF gene
and therapeutic agents used therefor. More specifically,
the present invention relates to a method of gene ther-
apy for treating myocardiopathy by noninvasive admin-
istration of an HGF gene into the cardiac muscle, espe-
cially to a method of gene therapy for treating myocar-
diopathy that more efficiently treat a heart disease, such
as cardiomyopathy. angina pectoris and heart faiture, by
injecting an HGF gene to the affected part of cardiac
muscle under the usage of echo, and to therapeutic
agents used therefor. Moreover, the present invention
relates to a method of gene therapy which is applicable
to genes other than HGF genes and that consists of ad-
ministering genes to the part of affected tissue noninva-
sively under the usage of echo.

[0008] Present inventors investigated to find out that
effective results are obtained by using an HGF gene as
the gene and noninvasively infusing directly to the af-
fected part of cardiac muscle layer. That is, present in-
ventors found out that it is effective to infuse HGF gene
to the affected part of cardiac muscle optically using
echo withoutincision of the affected part orthoracotomy.
Since this method is a noninvasive treatment, it is pos-
sible to administer the present gene repeatedly, accord-
ing to the condition, and therefore it is possible to treat
myocardiopathy efficiently.

[0009] Presentirventors newly discovered that effec-
tive treatments can be done by infusing genes to the
affected part optically using echo and showed that the
method of the present invention enables genetic. treat-
ment of various organ-specific disease.

[0010] Forexample, in the case where the HGF gene
is used, according to the presentinvention, it is possible
to treat various organ-specific diseases like pulmonary
fibrosis, cirrhosis, hepatic fibrosis and so on. Further-
more, genes other than the HGF gene are aiso effective
in the method of the present invention above.

[0011] Thus, the outline of the present invention is as
follows:

(1) a therapeutic agent for myocadiopathy used for
noninvasive administration comprising a hepato-
cyte growth factor (HGF) gene as the effective in-
gredient;

(2) the therapeutic agent of (1). which is used for
administration of the HGF gene into the cardiac
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muscle;

(3) the therapeutic agent of (1) or (2), wherein the
HGF gene is in the form of Sendai virus (HVJ)-lipo-
some;

(4) the therapeutic agent of (2) or (3) , whichis used
for noninvasive administration to the affected part
of the cardiac muscle under the usage of echo;

(5) the therapeutic agent of any of (1) to (4), which
is to be administered at least 8 times, once a week;
(6) the therapeutic agent of any of (1) to (5), wherein
at feast 10 pg of the HGF gene is used;

(7) the therapeutic agent of any of (1) to (6), wherein
the myocardiopathy is selected from the group con-
sisting of cardiomyopathy, angina pectoris and
heart failure;

(8) a gene therapy agent used for noninvasive ad-
ministration of a gene into an affected part of a tis-
sue under the usage of echo, which comprises
genes effective for the treatment of a disorder as
the effective ingredient;

(9) the gene therapy agent of (8), wherein the af-
fected part of the tissue is the cardiac muscle;

(10) the gene therapy agent of (8) or (9), wherein
the gene is an HGF gene;

(11) amethod for gene therapy for myocardiopathy,
which comprises the noninvasive administration of
an HGF gene into the cardiac muscle of amammal,
including a human;

{(12) the method for gene therapy of (11), wherein
the HGF gene is in the form of Sendai virus (HVJ)-
liposome;

(13) the method for gene therapy of {11) or (12),
whereinthe HGF gene is administered noninvasive-
ly to a part of an affected cardiac muscle under the
usage of echo;

(14) the method for gene therapy of any of (11) to
(13), whereinthe HGF gene is administered at least
8 times, once per week;

(15) the method for gene therapy of any of (11) to
(14), wherein the myocardiopathy is selected from
the group consisting of cardiomyopathy, angina
pectoris and heart failure;

(16) a method for gene therapy. which comprises
the noninvasive administration of genes effective
for the treatment of a disorder into an affected part
of a tissue under the usage of echo;

(17) the method for gene therapy of (16} , wherein
the affected tissue is the cardiac muscie;

(18) the method for gene therapy of (16) or (17),
wherein the gene is an HGF gene;

(19) use of an HGF gene forthe production of a ther-
apeutic agent for myocardiopathy used for noninva-
sive administration;

(20) the use of (19), wherein the HGF gene is in the
form of Sendai virus (HVJ)-liposome,;

(21) the use of (19) or (20), wherein the therapeutic
agent is a therapeutic agent used for the noninva-
sive administration of the HGF gene to an affected

part of the cardiac muscle under the usage of echo;
(22) the use of any of (19) to (21), wherein the my-
ocardiopathy is selected from the group consisting
of cardiomyopathy, angina pectoris and heart fail-
ure;

(23) use of a gene for the production of a gene ther-
apy agent used for the noninvasive administration
of genes effective for the treatment of a disorder into
an affected part of a tissue under the usage of echo;
(24) the use of (23), wherein the affected tissue is
cardiac muscle; and

(25) the use of (23) or (24), wherein the gene is an
HGF gene

Brief Description of the Drawings

[0012] Figure 1 is a graph showing that gene transfer
under usage of echo is possible. It is proven by the high
activity rate of luciferase in cardiomyopathy guinea pig,
in which luciferase as the reporter gene is introduced to
the heart using HVJ.

[0013] Figure 2is a graph showing the resuit of acom-
parison between an HGF gene and a control by meas-
uring cardiac capillary vessel density by ALP (alkaline
phosphatase) staining.

[0014] Figure 3 is a graph showingthe result of acom-
parison of the amount of cardiac bloodstream between
an HGF gene group, a control group and a non-treated
group by evaluation with a laser Doppler imager (LDI).
[0015] Figure 4 is a graph showing the result of acom-
parison of the distribution density of fibrosis of the heart
by measurement using Masson staining.

Best Mode for Carrying out the Invention

[0016] As used herein, "HGF gene" means a gene
that can express HGF (the HGF protein) . Such genes
include genes with deletion of a part of the gene se-
quence, substitution by another base of the gene se-
quence, insertion of other base sequence, or binding of
bases to the 5' terminus and/or 3' terminus, so long as
the expressed polypeptide thereof has substantially the
same effect as HGF. For example, HGF genes de-
scribed in Nature 342:440(1989); Japanese Patent No,
2777678; Biochem.Biophys.Res.Commun. 163:967
(1989), and Biochem.Biophys.Res.Commun. 172:321
(1990) are included. These genes can be used in the
present invention.

[0017] The base sequence of the HGF gene (the cD-
NA encoding HGF) of the present invention has been
described in the above literature and is also registered
with databases, such as Genbank. Thus, based on such
sequence information, a suitable DNA portion is used
as a PCR primer; for example, by performing an RT-
PCR reaction on mRNA derived from the liver or leuko-
cytes, cDNA of HGF can be cloned. Such cloning can
easily be performed by a person skilled in the art ac-
cording to a basic textbook , such as Molecular Cloning
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2nd Ed., Cold Spring Harbor Laboratory Press (1989)
Modification and such of the HGF gene can be also
readily done by a person skilled in the art according to
the above basic textbook.

[0018] Subsequently, methods of gene transfer, dos-
age forms, dose and the like for use in gene therapy of
the present invention are explained.

[0019] The dosage form of a gene therapy agentcom-
prising the above gene as an effective ingredient to be
administered to patients are roughly classified into two
groups: one is the case in which a nonviral vector is
used, and the other is in which a viral vector is used.
Methods for preparation and administration thereof are
exptained in detail in experimental manuals (Supple-
ment of Experimental Medicine, Basic Technology in
gene therapy, Yodosha (1996); Supplement of Experi-
mental Medicine,. Experimental Methods in Gene Intro-
duction and Expression Analysis, Yodosha (1997);
Handbook for Development and Research of Gene
Therapy, Japan Society of Gene Therapy ed., NTS
(1999)). Specifics are explained below.

A. Usage of a nonviral vector

[0020] A recombinant expression vector, in which a
gene of interest has been integrated into a commonly
used gene expression vector, may be used to introduce
the gene of interest into cells or tissue by the foliowing
method etc.

{0021] Ilustrative methods of gene transfer into
cellsinclude the lipofection method, calcium phosphate
co-precipitation method, DEAE-dextran method, direct
DNA introduction methods using micro glass tubes, and
the like.

[0022] Regarding methods of gene transfer into the
tissue, the recombinant expression vector may be incor-
porated into the cell by subjecting it to any method, such
as the gene transfer method with internal type liposome,
method of gene introduction with electrostatic type lipo-
some, HVJ-liposome method, improved HVJ-liposome
method (HVJ-AVE liposome method), receptor-mediat-
ed gene introduction method, method of introducing
DNA molecules together with carriers (metal particies)
by a particle gun, method of directly introducing naked-
DNA. method of introduction with positively-charged
polymers and the like.

[0023] Among them, the HVJ-liposome is a fusion
product prepared by enclosing a DNA into a liposome
made of lipid bilayer, which is fused to inactivated Send-
ai virus (Hemagglutinating virus of Japan: HVJ). The
HVJ-liposome method is characterized by very high fus-
ing activity with the cell membrane as compared to the
conventional liposome method, and is a preferred mode
of introduction. For the method of preparing HVJ-lipo-
some, see, the literature for details (Separate volume of
Experimental Medicine, Basic Technology in gene ther-
apy. Yodosha (1396); experimental Methods in Gene In-
troduction and Expression Analysis, Yodosha (1997); J

Clin.Invest. 83:1458-1464(1994);, Am.J.Physiol. 271:
R1212-1220 (1996)) and the like, and experimental ex-
amples described below for details.

[06024] In particular, the Z strain (available from ATCC)
is preferred as the HVJ strain, but other HVJ strains (for
example, ATCC VR-807 and ATCC VR-105) may also
be used.

[0025] Furthermore, the method of directly introduc-
ing naked-DNA is the most simple method among the
methods describer above, and in this regard a preferred
method of introduction.

[0026] Expression vectors as used herein may be any
expression vectors so long as they permit the in vivo
expression of the gene of interest. Examples include ex-
pression vectors such as pCAGGS (Gene 108:193-200
(1991)), pBK-CMV, pcDNA3.1, pZeoSV (Invitrogen,
Stratagene) and the like.

B. Usage of a viral vector

[0027] Representative methods that use viral vectors
include those using viral vectors such as recombinant
adenovirus, retrovirus and the like. More specifically, the
gene of interest can be introduced into a DNA virus such
as detoxified retrovirus, adenovirus, adeno-associated
virus, herpes virus. vaccinia virus, poxvirus, poliovirus,
Sindbis virus, Sendai virus, SV40, human immunodefi-
ciency virus (HIV) and the like, which is then infected to
the cell to introduce the gene into the cell.

[0028] Among the above viral vectors, the efficiency
of infection of adenovirus is known to be much higher
than that of other viral vectors. In this regard, it is pre-
ferred to use an adenovirus vector system.

[0029] As methods of introducing a gene therapy
agent into a patient, there are in vivo methods, which
permit direct introduction of the gene therapy agent into
the body, and ex vivo methods , in which certain cells
are removed from human, to which the gene therapy
agentis introduced and which are returned into the body
thereafter (Nikkei Science, April 1994 issue pp.20-24;
Monthly Yakuji, 36(1): 23-48 (1994); Supplement To Ex-
perimental Medicine 12 (15) (1994); Handbook for De-
velopment and Research of Gene Therapy, NTS
(1999)). According to the present invention, the in vivo
method is preferred

[0030] Dosage forms may take various forms accord-
ing to various administration regimens described above
(for example, liquids). When, for example an injection
conlaining the gene as an efiective ingredient is to be
used, said injection may be prepared by dissolving the
effective ingredient(s) into a standard solvent (a buffer
such as PBS, physiological saline, sterile water, etc.)
The injection liquid may then be filter-sterilized with filter
as needed and then filled into sterilized containers. Con-
ventional carriers and so on may be added to the injec-
tion. Liposomes, such as HVJ-liposome, may take the
form of suspensions, frozen formuiations, centrifuga-
tion-concentrated frozen formulations, and the like.




EP 1 136 083 A1

[0031] In addition to the HGF gene introduced in this
invention, it is possible to use endogenous cardiac mus-
cle protective factors or regeneration factors against
cardiac muscle. For example, it is reported that factors,
such as TGF-f and heat shock protein (HSP) expressed
highly during damage of the cardiac muscle, reduce my-
ocardiopathy and are engaged in the repair of cardiac
muscle. Therefore, it is possible to use the genes en-
coding them. Moreover, growth factors, such as EGF,
are reported to repair cell damage in various tissues and
genes encoding them can be also used. In addition to
these cardiac muscle protective factors and regenera-
tion factors, factors related to protection and regenera-
tion of the cardiac muscies can be utilized.

{0032] According to the invention, it is possible to de-
liver the protein of interest to damaged cells, such as
cardiac muscle cells, by introducing an HGF gene, alone
or together with other genes, to the cardiac muscle cell
of the heart and highly expressing them. This enables
activation of repair and regeneration of the damaged
cardiac muscle and such, and recuperation of the car-
diac function involved in myocardiopathy. Hence, the
gene therapy agent of this invention can be applied to
patients with critical cardiomyopathy, and offers remedy
for patients for whom no options, other than heart trans-
plantation, are left.

[0033] Moreover, the therapeutic agent of this inven-
tion can be applied not only to patients with severe car-
diomyopathy but also to patients with progressive mild
cardiomyopathy. It is applicable to patients of myocar-
diopathy-like angina pectoris and heart failure as well
[0034] Proper methods and sites for administration
adequate for the disease or symptom to be treated are
selected for the gene therapy agent of this invention.
Cardiac muscle (affected part of the cardiac muscle) is
a preferable administration site. As to the administration
methods, parenteral administration methods are pre-
ferred.

[0035] Examples of parenteral administration meth-
ods include administration by noninvasive catheter,
noninvasive injector and so on. More preferred are ad-
ministration methods which utilize noninvasive catheter,
noninvasive injector and such under the usage of echo.
As a method using noninvasive catheter, for example,
methods like injecting HGF genes directly can be indi-
cated.

[0036] Dosage of the therapeutic agent of this inven-
tion varies depending on the symptoms of the patient
but HGF genes 0.0001 mg to 100mg, preferably about
0.001 to 10 mg per adult patients can be defined.
[0037] When the HVJ-liposome form is chosen, HGF
genes of a range of about 1 to about 4000 yug, preferably
about 10 to about 400 pg per adult patient is selected
[0038] Thetherapeutic agentof thisinvention is suited
for administration once every few days or every few
weeks, and administration once per week is preferred.
[0039] Fregquency of administration is to be selected
depending on the symptoms of the patients. In compli-

ance with the object of the treatment, plural administra-
tion is suitable, and preferably administration of 8 times
can be indicated.

[0040] Further to the present invention, a new gene
therapy method and therapeutic agent used therefor, in-
cluding noninvasive administration of therapeutically ef-
fective gene for the treatment of the disorder to the af-
fected tissue site under the usage of echo, is presented.
That is, it was revealed for the first time that effective
treatments can be achieved visually by administering di-
rectly the gene to the affected tissue under the usage of
echo. According to the therapeutic treatment of the in-
vention, genes are administered noninvasively and
therefore desired genes can be administered as much
as the condition demands, which is advantageous as
compared to former methods. Gene therapy methods of
this invention can be applied to any genes, in addition
to HGF gene. This gene therapy method of the invention
is particutarly effective when applied to the affected site
of cardiac muscle. Genes administered in such situa-
tions include the HGF gene, TGF-B gene, HSP gene,
VEGF gene, FGF gene, EGF gene and so on.

[0041] The present invention will now be specifically
explained with reference to the following examples. It
should be noted, however, that the present invention is
not limited by these examples in any way.

Materials and Methods

Experimental Animals

[0042] Hamster modelfor cardiomyopathy (cardiomy-
opathy hamster; Bio14.6) was purchased from Oriental
Yeast.

HGF gene

[0043] Human HGF gene was cloned from human
HGF cDNA (Japanese Patent No.2777678) according
to a conventional method and was inserted into the ex-
pression vector pcDNA (invitrogen).

Experimental Procedure

[0044]

1. Reporter gene luciferase was introduced into the
cardiomyopathy hamster by HVJ liposome under
the usage of echo. A week later, the activity of the
luciferase was measured. Animals into which PBS
was introduced alone underthe usage of echo were
used as the control. Luciferase activity was meas-
ured by a luminometer (LamatLB3507(BERTHO-
LO)).

2. Under the usage of echocardiogram (MD500.
YOKOKAWA-GE), HVJ-liposome agent was inject-
ed into the abdominal latera! cardiac muscle of the
heart of myocardiopathy hamster (12 weeks old)
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and was subjected to following investigations:

1) Density of blood capillary in the cardiac mus-
cle was measured by ALP (alkaline phos-
phatase) staining and the result of the HGF
gene was compared to that of the control.

2) Bloodstream of the heart to which HVJ-lipo-
some was administered was evaluated by laser
Dopplerimager (LDt) score and the resutt of the
HGF gene was compared to that of the control
3) After Masson staining of the cardiac muscle,
distribution density of fibrosis was measured by
computer analysis. Result of the HGF gene was
compared to that of the control.

Reference 1

Preparation of HVJ-liposome agent

[0045] 10 mg Dried lipid (a 1:4.8:2 mixture of phos-
phatidyl serine, phosphatidy! choline and cholesterol)
and 200 pl balanced satt solution (137 uM NaCl, 5.4 uM
KCI, 10 uM Tris-HCI; pH7.6) containing HGF gene (100
ug)-HMG1 (high mobility group 1 nuclear protein, 25 ug)
was mixed and by stirring vigorously with ultrasonica-
tion, liposomes were formed. Purified Sendai virus (Z
strain) was irradiated with UV (110erg/mm?/sec) for 3
minutes. Liposome suspension was mixed with Sendai
virus (HVJ), heated at 4°C for 10 minutes, and then
heated at 37°C for 30 minutes. Free HVJ was discarded
and thus obtained HVJ liposome agent.

Reference 2

Measurement on luciferase activity

[0046] Liposome agent with 10 ug of luciferase gene
was administered to hamsters (6 animals per group) . A
week later, luciferase activity was measured. Results
are shown in Figure 1.

[0047] As shown in Figure 1, high levels of luciferase
activity were exhibited inthe heart. Thus, it was revealed
that gene transfer under the usage of echo is possible.

Experiment 1

Treatment of myocardiopathy hamster with HGF gene

[0048] Luciferase agent was injected into the abdom-
inal lateral cardiac muscle of the heart of myocardiopa-
thy hamsters (12 weeks old, 6 animals per group). A
group of myocardiopathy hamsters (12 weeks old, 6 an-
imals per group) to which liposome agent containing
contro! vectors was injected in the same manner was
used as the control and untreated myocardiopathy ham-
sters (6 animals per group) were used as the untreated
group. Then liposome agents were injected once cach
week for 8 times. B weeks later, density of blood capillary

in the cardiac muscle of the heart of the 20 week old
myocardiopathy hamsters was measured by ALP stain-
ing. and bloodflow was evaluated by the LDI score. After
euthanization of the hamsters, the heart was extirpated
and after Masson staining, distribution density of fibrosis
was measured by computer analysis.

[0049] ALP staining revealed significant rise in blood
capillary by angiogenesis in HGF gene treatment group.
The results are shown in Figure 2.

[0050] Concerning LDiscore, taking the controi group
as 100%, the HGF gene treatment group was 163+7%.
which indicates significant increase in bloodflow. The re-
sults are shown in Figure 3.

[0051] According to the analysis of Masson staining,
significant decrease in distribution density of fibrosis
was observedin HGF gene treatment group. The results
are shown in Figure 4.

Industrial Applicability

[0052] Therapeutic agents for myocardiopathy com-
prising an HGF gene of this invention induce angiogen-
esis of the affected part of cardiac muscle, increase
bloodflow of the affected part while repressing and re-
ducing fibrosis of the cardiac muscle it can repair the
cardiac function. Moreover, therapeutic agents of this in-
vention can be injected noninvasively and accurately to
the affected cardiac muscle layer visually under the us-
age of echo. Therefore, therapeutic agents of the inven-
tion enable more effective treatment of myocardiopathy.

Claims

A therapeutic agent for myocardiopathy used for
noninvasive administration comprising a hepato-
cyte growth factor (HGF) gene as the effective in-
gredient.

The therapeutic agent of claim 1. which is used for
administration of the HGF gene into the cardiac
muscle.

The therapeutic agent of claim 1 or 2, wherein the
HGF gene is in the form of Sendai virus (HVJ)-lipo-
some.

The therapeutic agent of claim 2 or 3., which is used
for noninvasive administration to the affected part

of the cardiac muscle under the usage of echo.

The therapeutic agent of any of claims 1 to 4, which
is to be administered at least 8 times, once a week

Thetherapeutic agent of any of claims 1 to 5, where-
in at least 10 pug of the HGF gene is used.

Thetherapeutic agent of any of claims 1 to 6, where-
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in the myocardiopathy is selected from the group
consisting of cardiomyopathy. angina pectoris and
heart failure

A gene therapy agent used for noninvasive admin-
istration of a gene into an affecled part of a tissue
under the usage of echo, which comprises genes
effective for the treatment of a disorder as the ef-
fective ingredient.

The gene therapy agent of claim 8, wherein the al-
fected part of the tissue is the cardiac muscle.

. The gene therapy agent of claim 8 or 9, wherein the
gene is an HGF gene.

. A method for gene therapy for myocardiopathy,
which comprises the noninvasive administration of
an HGF gene into the cardiac muscle of a mammal,
including a human.

. The method for gene therapy of claim 11, wherein
the HGF gene is in the form of Sendai virus (HVJ)-
liposome.

. The method for gene therapy of claim 11 or 12,
wherein the HGF gene is administered noninvasive-
ly to a part of an affected cardiac muscle under the
usage of echo.

. The method for gene therapy of any of claims 11 to
13, wherein the HGF gene is administered at least
8 times, once per week.

. The method for gene therapy of any of claims 11 to
14, wherein the myocardiopathy is selected from
the group consisting of cardiomyopathy, angina
pectoris and heart failure.

. A method for gene therapy, which comprises the
noninvasive administration of genes effective for
the treatment of a disorder into an affected part of
a tissue under the usage of echo.

. The method for gene therapy of claim 16, wherein
the affected tissue is the cardiac muscle.

. The method for gene therapy of claim 16 or 17.
wherein the gene is an HGF gene.

. Use of an HGF gene for the production of a thera-
peutic agent for myocardiopathy used for noninva-
sive administration.

. The use of claim 19, wherein the HGF gene is in the
form of Sendai virus (HVJ)-liposome.

. The use of claim 19 or 20, wherein the therapeutic

agent is a therapeutic agent used for the noninva-
sive administration of the HGF gene to an affected
part of the cardiac muscle under the usage of echo.

. The use of any of claims 19 to 21, wherein the my-

ocardiopathy is selected from the group consisting
of cardiomyopathy, angina pectoris and heart fail-
ure

. Use of a gene for the production of a gene therapy

agent used for the noninvasive administration of
genes effective for the treatment of a disorder into
an affected part of a tissue under the usage of echo.

. The use of claim 23, wherein the affected tissue is

cardiac muscle

. The use of claim 23 or 24, wherein the gene is an

HGF gene.
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FIG. 3
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